We have found that copper(II) compounds containing a peptide group in the chelate ex hibit high activity for modification or degradation of albumin in the presence of hydrogen peroxide, whereas no activity was detected for the copper(II) compounds without an amidegroup. It is suggested that presence of the amide-group in the ligand may play an important role in the formation of a peroxide adduct and in activation of the peroxide ion, leading to cleavage of the peptide bond of a neighboring protein. It is implied that conversion of normal cellular prion protein PrPc into a disease-causing isoform, PrPSc is attributed to the activated peroxide ion coordinated to a copper(II) captured in the NH2-terminal domain of the PrPc . 
In general, the neurons in human substantia ni gra deteriorate during normal aging, and loss of these neurons is prominent in Parkinson's disease (Floor and Wetzel, 1998) . These degenerative pro cesses are hypothesized to involve oxidative stress (Stadtman, 1992; Sohal and Weindruch, 1996) , and the oxidative stress hypothesis predicts that en dogenous oxidants may cause greater cellular damage, which results in several neurodegener ations. In previous papers, we have proposed that among the species to induce oxidative stress, hy drogen peroxide is the most important one (Nis hida and Ito, 1995). Very recently, Brown et al. (1997) have shown that the NH2-terminal domain of PrPc (the normal cellular prion protein) exhib its five to six sites that bind copper(II) presented as a glycine chelate, indicating that PrPc can exist in a Cu-metalloprotein form in vivo. This finding suggests that formation of a copper(II) within the octapeptide may be closely related with the con version of PrPc into PrPSc (the abnormal diseasecausing isoform) (Prusiner, 1997 
R= C H 2C H j/ \> (mopv) Fig. 1 . Chemical structures of the ligands cited in this paper.
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Results and Discussion

Degradation o f albumin by co p p e r(II)/H ± 20 2 systems
As a representative example, the electrophore sis done for the systems containing C u (tp a)C lC 104 and Cu(bdpg)ClC104 are illustrated in Fig. 3 . We have confirmed that the presence of a copper(II) complex or hydrogen peroxide only does not in duce the degradation of albumin under the experi mental conditions used in this study. As shown in BSA MW=66,000
MW=30,000
Cyt C MW= 12,000 ---► Dye front Fig. 3 , it is clear that the degradation of albumin is highly dependent on the copper(II) complex used, concentrations of a copper(II) complex and of hy drogen peroxide. It should be noted that the activ ity of the (tpa)-com plex for degradation of albu min is much lower than that of the (bdpg)-complex. The activities of the compounds were es timated by measuring the band intensities (for ex ample, see Table II) , and the data showed that the activity for degradation is as follows: (bdpg) > (dpgs) > (Me-bdpg), (dpgt) » (tfpy), (mopy), (epy) > (tpa). This indicates that the peptide group involved in the ligands, (bdpg), (dpgs) and (dpgt) is closely related with high activity observed for these copper(II) compounds.
Structure and reactivity o f copper(II)-peroxide adduct
In our previous paper, we have investigated the activities of these copper(II) compounds for oxy genation of cyclohexane in the presence of hy- Table I . Selected bond lengths (A ) and angles (°) in the Cu(tfpy)ClC104 complex. 
This order is essentially the same as observed for degradation of albumin as described above. The high activity of the (bdpg)-complex for oxy genation of cyclohexane has been attributed to the facile formation of a peroxide adduct, where the hydroperoxide ion binds to the oxygen atom of the amide-group through hydrogen bonding (see below), and in this conformation the peroxide ion is activated to react with cyclohexane directly, giv ing the oxygenated products (Okuno et al., 1997) . Formation of the peroxide adduct as proposed for the (bdpg)-complex is unfavorable for the (tpa), (tfpy), (epy), and (mopy)-complexes; in the cases of (tpa) and (m opy), the oxygen atom is absent, and in the (tfpy) and (epy) compounds, the longer copper(II)-oxygen atom of the tetrahydrofuran ring(2.456 A ) is unsuitable for formation of the peroxide adduct with hydrogen bonding as shown below. This situation is quite different from that observed for the iron(III) compound (F e -0 (te trahydrofuran oxygen), 2.209 A ; Ito et al., 1997; in Table II . Residual albumin (% ) in the reaction mixture 1 hour after addition of hydrogen peroxide (see experimen tal section).
Complexes
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